Introduction
A new method of a water treatment utilizing radicals produced by the discharge on the surface of a gas-layer in water is proposed. The advantages of this method are as follows:
(1) The additional equipment for a radical generation (radical generator) is not required.
(2) The short-life-time radicals can be used effectively for the water purification since the conducting tube between the reactor and the radical generator is not required.
In our previous work, a discharge inside small bubbles (diameter: 1mm) was observed using plane electrodes. In addition the generation of radicals such as ozone and OH were confirmed. A new type reactor was developed to increase the volume of discharge region. In the reactor, H. V. electrode is fixed on the inside of a gas-layer like a bubble(diameter: 60mm) in water. The gas-layer is formed when the gas is supplied to the reactor. The supply gas was argon. The indigo carmine solution was decolorized using the discharge on the surface of a gas-layer in water. Figure 1 indicates the schematic diagram of the experimental apparatus. Electrodes for the discharge are immersed in water. The H. V. electrode is a stainless steel mesh (32mesh/inch, wire diameter: 0.18mm). Since the H. V. electrode is fixed in an acrylic cylinder, a high electric field is generated in the point where the H. V. electrode is in contact with the acrylic. The discharge has the streamer shape and it is formed along the surface of a gas-layer.
Experimental Apparatus

Experimental Result
Decolorization of indigo carmine solution using the discharge on the surface of a gas-layer in water was observed. Experimental conditions were as follows: the applied voltage peak was 22.2kV and the pulse repetition rate was 100pps. Figure 2 shows the light absorption spectra of the indigo solution for the different discharge period. The absorbance of 251nm, 287nm, 612nm decreases with increase of the discharge period because the structure of indigo is broken by OH radicals. The absorbance of 200nm increases with the discharge period. OH radicals generated by the discharge combine to form hydrogen peroxide. Hydrogen peroxide has the light absorption peak in 200nm. Therefore, it is thought that the absorbance of 200nm increased because the amount of hydrogen peroxide increased.
The energy consumption of 1-pulse evaluated from waveforms of the applied voltage and the circuit current. When the total energy consumption was 5.46Wh, the decolorization rate of the indigo solution was 98.0%.
The TOC concentration of the indigo solution which performed discharge process was measured. When the peak of the applied voltage was 28.2kV, the treatment efficiency of TOC was 0.174g/kWh. A new method of a water treatment utilizing radicals produced by the discharge on the surface of a gas-layer in water is proposed. Radicals with short lifetime (e.g. OH radical and atomic oxygen) are used effectively for the water purification because radicals contact with water directly. The gas-layer (like a bubble) is formed when the gas is supplied to the reactor. The supply gas was argon. The indigo carmine solution was decolorized using the discharge on the surface of a gas-layer in water. The energy consumption of 1-pulse evaluated from waveforms of the applied voltage and the circuit current. When the total energy consumption was 5.46Wh, the Fig.3 (b) ).
表 1 パルス電源の仕様 図 9 インジゴカルミンの化学構造 
